Background. Improved oral health outcomes, including better quality of life, are associated with dental attendance. Visiting a dental office is an important mode of behavior, especially among adolescents; however, the factors that influence the patterns of dental visits are not fully understood.
Visiting a dental office is associated with improved oral health (reduced caries experience and tooth loss) and better quality of life. 1, 2 It has been found that regular dental visits in children can result in positive oral health outcomes in adulthood. 3 The prevalence of untreated caries in at least 1 permanent molar was 20% in children aged 12-19 years. 4 Data from the third National Health and Nutrition Examination Survey (NHANES III) showed that the prevalence of untreated caries in at least 1 permanent molar was 20% in children aged 12-19 years in the USA. In addition, the cost of dental treatment in children (5-17 years old) was approx. $20 billion in 2009 in the USA. 5 Teenagers were reported to have the highest unmet oral care needs and they had the least annual dental visits in addition to reduced dental service utilization. 6, 7 Moreover, it has been shown that 32% of adolescents did not have a dental examination during the last 12 months in the USA. 8 The majority of adolescents avoid seeking healthcare advice on the conditions that could cause disability or even death among them, despite the presence of risky behaviors, systemic diseases and poor health during adolescence. 9 It was found that 1/3 of adolescents (13-17 years old) made no preventive visits during the 4 years of enrollment in a healthcare plan. 10 Preventive dental visits are effective in reducing the burden of oral disease, however, the utilization of oral care was low, as only 14.2% of children received topical fluoride and/ or dental sealants. 4 It was observed that preventive dental visits in children were related to family income, the educational level of the head of the family and the type of insurance. 5, 11 Gender, smoking behavior and parental dental visiting patterns were also associated with dental attendance in adolescents. 12 Furthermore, an individual's income level and the degree of pain experienced determine visiting a dental office. 13 The concept of "dental home" was promoted to provide preventive oral care to children according to the values of family.
14 There has been a lot of emphasis on dental attendance in preschool children, as an early dental visit is suggested for the prevention of oral diseases before their occurrence and should be made when a child is 1 year of age. 5 Although a significant burden of oral disease exists in adolescents, in addition to poor oral and systemic health as well as their risky health-related behaviors, little is known about the pattern of dental visits among them. Similarly, there is a high prevalence of oral diseases among adolescents in Saudi Arabia and evidence is scant about dental attendance in Saudi schoolchildren. 15 The objective of the study, therefore, is to assess the pattern of dental visits and associated factors among male Saudi schoolchildren.
Material and methods
This cross-sectional study employed an estimated sample of 430 male schoolchildren aged 13-15 years. The sample calculation was based on the approximate population size of male students in Dammam, Saudi Arabia, 5% confidence limit, hypothesized frequency of outcome factor in the population, and design effect (Sample size
. The students were recruited using multi-stage sampling technique from public schools in Dammam, Al-Khobar and Dhahran, Saudi Arabia. World Health Organization (WHO) oral health questionnaire for children was used for data collection. 16 The self-completed questionnaire was translated into Arabic. The study was explained to the participants and informed consent was obtained from them before the administration of the research tool. The right to voluntarily participate in the study was also discussed with the respondents. They were ensured about preserving the anonymity of their responses. Ethical guidelines were followed during the data collection, reporting and the publication of information.
The respondents were asked to provide information about the frequency and reasons for their dental visits, oral hygiene practices, including the use of fluoridated toothpaste, the experience of oral problems during the past 12 months, and educational attainment of parents. The data was collected as a part of an internship research project at the College of Dentistry, Imam Abdulrahman Bin Faisal University, Dammam, Saudi Arabia, and partial data was analyzed to report the patterns of dental attendance among adolescents.
The descriptive and inferential statistics were calculated using SPSS Statistics for Windows, v. 22.0 (IBM Corp., Armonk, USA). The students' responses were dichotomized to calculate odds ratio (OR). Pearson's  2 test was performed to calculate unadjusted ORs of the education of parents, reasons for visiting a dental office, difficulty in biting and chewing, use of toothpaste, and perceived health of gums and teeth, with visiting the dentist. Binary logistic regression was performed to observe the association between different variables of the study and dental attendance after controlling for other factors. A stepwise forward selection method was used for building the final logistic regression "best" model. A 95% confidence interval (CI) and a p-value <0.05 were used for determining statistical significance.
Results
Out of the 430 questionnaires distributed, 376 were entered in the statistical analysis. The mean age of the participants was 14.3 years ± standard deviation (SD) 0.051. The majority of the students had parents with secondary school education or higher. More than 2/3 of the students perceived the health of their gums and teeth as good. Half of the members of the sample (51.1%) visited the dentist during the last 12 months. Eighty-six respondents (22.9%) indicated that they had visited a dental office during the last 12 months due to pain or problems with teeth or gums, and this was the most common reason for dental attendance. The second most common reason was dental treatment or a follow-up (16.2%, n = 61), followed by a routine dental check-up (9.3%, n = 35). The majority of respondents (88.3%) said they used toothpaste to clean their teeth; however, only 18.1% were aware of using fluoridated toothpaste. More students had difficulty in chewing (18.1%) than problems with biting the food (9.8%), although these percentages were low. Considerable proportions of mothers and fathers had secondary school education (Table 1) . Figure 1 shows the frequency of dental visits among the respondents during the last 12 months. It can be seen that a small percentage (16.2%) visited the dentist once a year. Thirty-eight percent of the respondents either did not visit a dental office during the last 12 months or had never received dental care/visited the dentist.
Unadjusted ORs were calculated to observe the association between different variables of the study and visiting the dentist. The participants who had difficulty in chewing and were aware that they used fluoridated toothpaste were more likely to visit the dentist than those with no difficulty in chewing or who were unaware of using fluoridated toothpaste. Similarly, dental pain, treatment/ follow-up, routine dental check-up and perceived good health of gums were significantly associated with visiting the dentist. After controlling for other variables of the study, dental pain (0.001), treatment/follow-up (0.001), routine dental check-up (0.001), use of fluoridated toothpaste (0.023), and self-perceived good health of gums (0.001) remained significant predictors of a dental visit (Table 2) .
With the best predictive power, final logistic regression model using a forward method revealed that the participants with dental pain were 16.29 times more likely (0.001) to visit the dentist than those without pain. Similarly, the respondents who needed dental treatment or had a follow-up visit had higher odds (OR = 15.21, 0.001) of visiting the dentist than those who did not require treatment or follow-up. Other significant predictors of dental visits included routine dental checkup (OR = 7.54, 0.001), perceived good health of gums (OR = 2.49, 0.022) and difficulty in chewing (OR = 2.00, 0.042) ( Table 3) . CI -confidence interval. Fig. 1 . Frequency of dental visits among adolescents during the past 12 months
Discussion
The present study documented that pain was the most common reason (22.9%) for dental attendance and the strongest predictor (OR = 16.2) of dental visits among teenagers. These findings are in accordance with the available body of evidence. Zhu et al. observed that 29% of Chinese teenagers (12 years old) visited the dentist because of pain or dental caries. 17 A study of 12-year-old children in Kuwait reported that 53% of the participants visited a dental office due to pain or problems with teeth or gums. 18 Similarly, a nationwide survey of Jordanian schoolchildren (6-12 years old) found 83% of them visiting the dentist because of symptoms. 19 However, children expressed esthetics/appearance as the major cause of dental visits in the USA. 20 A high prevalence of dental caries (decayed, missing and filled teeth [DMFT] index = 3.34) in permanent dentition of children aged 6-18 years in the Saudi Arabia could be a possible reason for dental pain or problems, and subsequent visits to the dentist. 17, 21 In Saudi Arabia, a previous study conducted in 1998 reported that 45% of children (6-12 years old) performed an annual dental visit in the city of Madina, while 51.1% children in the present study attended a dental office during the past 12 months in Dammam. 22 It seems that over a period of 18 years, no comprehensive oral health awareness program for children has been successfully established and run in the country. In contrast, the patterns of dental visits among teenagers appear different in developed countries. The majority of children aged 11-15 years (57.8%) made a dental visit and 20.8% availed themselves of preventive dental care in the USA. 5 In a survey of Australian teenagers (12-17 years old), 81.8% visited the dentist during the last year. 23 Similarly, 79.9% and 84% of adolescents made dental visits during the past 12 months in New Zealand and Canada, respectively. 24, 25 The present study showed that 49% of Saudi children had never visited a dental office, which is close to the results of a study by Zhu et al., who found that 52.2% of Chinese children (12-18 years old) had never saw a dentist. 17 On the other hand, a study of Nigerian children showed that 80% had never visited the dentist. 26 However, data from National Longitudinal Study of Adolescent Health in the USA showed that 2% of adolescents had never had a dental examination. 8 It is known that access to oral healthcare is related to social, economic and cultural dynamics in addition to the geographic distribution of populations and healthcare resources. However, many obstacles associated with these factors can be minimized by increasing oral health literacy, improving training of the dental workforce, and creating avenues and developing a policy framework for the provision of optimal oral care. 27 Routine dental check-up was performed by 9.3% of the members of the sample in the present study, and they were 7.5 times more likely to visit the dentist than those who did not have regular check-ups during the last 12 months. These results are in agreement with the data shown by Davoglio et al., who reported that preventive treatment OR -odds ratio; CI -confidence interval; * statistically significant p < 0.05. was the reason for visiting the dentist in 11.25% of Brazilian adolescents. 28 Similarly, a small proportion (11%) of Jordanian children visited the dentist for regular dental check-ups. 19 One-third of Chinese children (35.2%) made a dental visit for preventive dental check-ups during the last 2 years. 17 However, the prevalence of dental visits for check-ups was 85.9% among teenagers (12-17 years old) in Australia. 23 Sixty-two percent of adolescents in Britain made dental visits for examination without any symptoms. 7 The most plausible explanation of the high prevalence of not receiving dental care and low percentage of children visiting the dentist for a check-up could be that there is lack of awareness about oral health, including the importance of visiting the dentist, among children and their parents in Saudi Arabia. There should be a national oral health awareness program to improve oral health of children through preventive measures, including emphasis on regular dental visits.
Low education of parents was associated with reduced dental visits, a decreased utilization of preventive services and a high prevalence of untreated dental caries among adolescents. 4, 5, 29 It was found that the use of preventive medical care was related to parental education; however, annual dental visits had no association with the educational attainment of parents. 30 Similar to those results, in the present study, both univariate and multivariate analyses revealed no significant association between parental education and dental attendance.
Our data analysis showed that children with perceived good health of gums were twice more likely to visit the dentist than those with poor gingival health. This result confirms the estimate reported by Lopez and Baelum, who observed that adolescents with poor oral health were twice more unlikely (OR = 2.0) to make a dental visit during the last 12 months. 29 Likewise, it was found that schoolchildren with a high prevalence of caries did not visit the dentist. 26 This shows that there is a high prevalence of dental attendance among teenagers with improved oral health, and low self-esteem, shyness or embarrassment due to poor oral health could be the reason of low attendance to oral care, in addition to the presence of unmet dental care needs in our study. 29, 31 The use of fluoridated toothpaste is essential to maintaining optimal oral health, as it can help improve oral hygiene and prevent dental caries and periodontal disease. 32 The children who were aware that they used fluoridated toothpaste were 2.5 times more likely to make a dental visit than those who did not know if they were using fluoride-containing toothpaste. Again, like in the case improved self-perceived well-being of gingival health, dentally aware children might frequently visit the dentist to maintain good oral health.
There is limited information available about the patterns of dental attendance among adolescents. Hence, our study provided valuable information about the frequency, reasons and predictors of dental visits. Healthcare policy makers and educators can utilize the findings of the study to improve the oral health of children. However, our study had a few weaknesses. Though it was anticipated that the inclusion of male students is not representative of teenagers in Dammam, data collection from female schools by male researchers was difficult due to culture norms in Saudi Arabia. Therefore, the data was unclear about the frequency and types of dental attendance among female adolescents. In addition, self-reported data can have some limitations; however, adolescents' responses have been shown to be valid. 33 A future study should include a large sample of male and female students from public and private schools in urban and rural areas of the eastern province of Saudi Arabia. Given the importance of oral health and improving the access to oral care, particularly in children, conducting a national oral health survey should be the top priority of healthcare decision makers in the country.
Conclusions
In conclusion, this study showed that visiting the dentist was common among male schoolchildren in Saudi Arabia. Furthermore, pain was the most important reason for and the predictor of dental attendance, and a small proportion of schoolchildren visited the dentist for a routine dental check-up. The perception of healthy gums and the awareness of the use of fluoridated toothpaste were associated with increased chances of making dental visits. The findings of the study suggest that there is a high prevalence of oral diseases and low oral health literacy among teenagers. Developing policies, creating dental human resources with education and training, putting greater emphasis on prevention, establishing oral health awareness programs, and conducting national oral health survey will help improve the access to dental care and reduce the burden of oral disease. The importance of routine dental check-ups should be emphasized, and adolescents in particular should be encouraged to regularly visit the dentist to maintain optimal oral health.
